SUMMARY An immunohistological method (Shintaku-Said method) for the demonstration of oestrogen receptors in routinely processed paraffin wax embedded tissue was applied to 19 cases of mucinous carcinoma of the breast. Seventeen (89%) tumours showed variable degrees of positivity and two were negative. In eight cases the receptors were also assayed biochemically using a dextrancoated charcoal method, and the results of the two methods showed good correlation. No difference in the distribution of positive and negative cases was noted between pure and mixed mucinous tumours, and in the latter group the pattern of staining of the mucinous elements was similar to that seen in the solid elements.
Mucinous carcinomas of the breast may occur in a pure or a mixed form.'2 In the pure form the neoplastic cells may be argyrophilic or non-argyrophilic. 5 In the mixed form part of the tumour is composed of solid elements which may be invasive ductal, invasive lobular, papillary, adenocystic, tubular or a combination of these.2 Distinction between these forms is important as it has a bearing on the prognosis.'"7
The oestrogen receptor content of mucoid breast carcinoma has been discussed previously in several reports." '5 In none of these was the distinction between the various forms made; and it is not clear whether the cases discussed in these reports were all of the pure form or included some mixed forms; and consequently the histological type of the solid component of any mixed form that might have been included was not specified. These details may be important when studying the correlation between the histological types of tumours and their receptor content.
An immunoperoxidase method for the detection of oestrogen receptors in routinely processed, paraffin wax embedded tumour tissue was published recently. '6 Accepted for publication 31 March 1989 This retrospective study was aimed at applying this method on 19 cases ofmucinous carcinoma of various subtypes. The validity ofthe technique was assessed by comparing the immunohistological results with those obtained by the standard dextran-coated charcoal biochemical assay which was carried out on eight cases. A good correlation existed between the histological and biochemical results. Thus the only two histologically negative cases were also biochemically negative; and of the four cases with an oestrogen receptor concentration of more than 300 fmol/mg cytosol protein, three were immunohistologically strongly positive and one had a moderate degree of positivity. Of the two tumours with concentrations of less than 100 but more than 50 fmol/mg cytosol protein, one had a moderate degree of positivity and the other was strongly positive. The strongest staining in this series was noted in the mixed mucinous/ papillary tumour, which also had the highest concentration of biochemically assayed oestrogen receptors.
Material and methods
Normal looking ducts were identified within or in the vicinity of 14 tumours. Those present within the tumour were always receptor negative, while some of those present adjacent to the tumour were positive, and others, around the same tumour, were negative (fig 2) . No obvious microscopic differences could be detected between negative and positive ducts. Positively stained ducts tended to be slightly less intensely stained than the adjacent tumour, although in some cases the intensity was the same. Only one normal breast lobule was identified in the sections examined. The tumour in this case was positively stained for the receptors while the acini in the lobule were negative.
Foci of intraductal carcinoma were present in four cases. In each case the intensity of the staining in both the intraductal and invasive elements was similar. The Shousha, Coady, Stamp, James, Alaghband-Zadeh intraductal carcinoma was of the papillary type in three cases (cases 4, 15 and 17), cribriform in two (cases 15 and 17) (fig 3) , and comedo in one (case 19). The staining was strongest in the papillary and weakest in the comedo type. In the latter case the faint staining obtained was restricted to the outer layer of cells. Occasionally, ducts lined partly with normal epithelium and partly with neoplastic cells were seen. In these cases positive staining was restricted to the neoplastic cells.
Discussion
This study confirms that there is a good correlation between the Shintaku-Said method for the detection of oestrogen receptors in routinely processed paraffin wax embedded breast tumour tissue'6 and the more established dextran-coated charcoal biochemical assay. This does not only mean that the histological method is reliable, but also confirms, looking at it the other way, that the biochemical results obtained in mucinous carcinoma reflect the true concentration of oestrogen receptors in the tumours, in spite of the presence of abundant mucin which might have been thought to lead to falsely low values.
The simple, semiquantitative scale used in this study for expressing the immunohistological results gave some idea about whether the tumour was poor, rich, or extremely rich in oestrogen receptors, this was also reasonably consistent with the biochemical results.
The most outstanding advantage ofthe immunohistological method is the ability it offers for the study of the distribution of the receptors in individual cells and specific histological structures. Thus the method clearly showed that a variable number of receptor 
